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(54) Method for forming pad character in push button switch and method for manufacturing cover 
member for push button switch 



(57) A method for forming a pad character in a key 
top (50) for a push button switch and a method for man- 
ufacturing a cover member (30) for a push button switch 
are described. These are capable of permitting a push 
button switch to be manually operated in a manner com- 
fortable to fingers over an extended period of time while 
preventing wearing of an indication section (52) and 
simplifying the manufacturing of the cover member for 
the push button switch. A pigment particle (91) is coated 



with a volatilization layer (92) formed of resin blended 
with an electromagnetic wave absorbing powder (93) to 
prepare a laser-sensitive color developing agent (90), 
which agent is then added to a thermosetting resin or 
elastomer material to prepare a composition. Each of 
key tops (50) is formed of the composition, followed by 
irradiation of a laser beam on each of the key tops to 
form a character-like or figure-like indication section 
(52) in the key top. 
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Description 

[0001] This invention relates to a method tor forming 
a pad character in a key top for a push button switch 
which is used for a data input unit for a mobile commu- 
nication equipment, a switch unit or the like and a meth- 
od for manufacturing a cover member for a push button 
switch, and more particularly to a method for irradiating 
a key top with a laser beam to form an indication such 
as a character or the like in the key top. 
[0002] A push button switch for a data input unit for a 
mobile communication equipment such as a cellular 
phone, a key board for a personal computer or the like 
is generally constructed by mounting a cover member 
directly on a circuit board. In such a push button switch, 
a substrate which includes a plurality of movable sec- 
tions is formed of a rubber elastomer. The movable sec- 
tions are each provided on a front surface thereof with 
a key top and on a rear surface thereof with a movable 
contact. The key top is formed on a top surface thereof 
with a figure, a character or the like by printing, to there- 
by provide a cover member. 

[0003] In the cover member thus constructed, the top 
surface of each of the key tops functions as an operation 
section or a pressed surface with which a finger of an 
operator is contacted, when the cover member is mount- 
ed on the circuit board to constitute the push button 
switch. Thus, use of the push button switch for a long 
period of time causes the figure, character or the like on 
the top surface of the key top to be worn due to contact 
with the finger, leading to a deterioration in visibility of 
the figure or the like. 

[0004] A cover member intended to improve wear re- 
sistance of a character, a figure or the like on a top sur- 
face of a key top is proposed in Japanese Patent Appli- 
cation Laid-Open Publication No. 169360/1995. More 
specifically, the publication discloses a method for man- 
ufacturing a cover member wherein a key top is formed 
on a top surface thereof with a recess of 5 to 50 u.m in 
depth in any desired design by means of a forming die 
concurrently with formation of the key top, and then a 
colored section is formed of an ink of 1 50 to 400 p (poise) 
in the recess by screen printing by means of a polyester 
screen which was subjected to plasma processing so 
as to have a mesh density of 300 to 500 meshes/inch. 
[0005] However, the method disclosed in the Japa- 
nese publication requires to form the forming die for the 
key top with fine projections for forming the recess, so 
that working or machining of the forming die is highly 
troublesome and durability of the forming die is deterio- 
rated. Also, the method requires formation of the recess 
and applying of the coloring ink in the recess, to thereby 
increasethe number of steps in the manufacturing, lead- 
ing to an increase in manufacturing cost. Further, use of 
the cover member for a prolonged period of time often 
causes falling-off of the coloring agent or ink from the 
recess, so that the key top is deteriorated in being com- 
fortable to fingers. 



[0006] The present invention has been made in view 
of the foregoing disadvantages of the prior art. 
[0007] Accordingly, it is an object of the present inven- 
tion to provide a method for forming a pad character in 
5 a push button switch which is capable of simplifying for- 
mation of the pad character. 

[0008] It is another object of the present invention to 
provide a method for forming a pad character in a push 
button switch which is capable of permitting a push but- 

10 ton switch to be manually operated in a manner com- 
fortable to fingers over a prolonged period of time while 
preventing wearing of an indication section. 
[0009] It is a further object of the present invention to 
provide a method for manufacturing a cover member for 

15 a push button switch which is capable of simplifying the 
manufacturing. 

[0010] It is still another object of the present invention 
to provide a method for manufacturing a cover member 
for a push button switch which is capable of providing a 
20 cover member which is satisfactory to the touch with the 
fingers over a long period of time while preventing wear- 
ing of a display section. 

[0011] In accordance with one aspect of the present 
invention, a method for forming a pad character in a 
2S push button switch is provided. The method includes the 
steps of: coating a pigment particle with a volatilization 
layer made of resin blended with an electromagnetic 
wave absorbing powder to prepare a laser-sensitive 
color developing agent; forming. a key top of a light-per- 
30 meable thermosetting resin or elastomer material blend- 
ed with the laser-sensitive color developing agent; and 
irradiating the key top with a laser beam to form therein 
an indication section of the pigment particle. 
[0012] In accordance with another aspect of the 
35 present invention, a method for manufacturing a cover 
member for a push button switch in which a substrate 
including a base section and movable sections displace- 
able with respect to the base section is integrally formed 
of a rubber composition and the movable sections of the 
40 substrate are each securely mounted thereon with a key 
top is provided. The method includes the steps of: coat- 
ing a pigment particle with a volatilization layer made of 
resin blended with an electromagnetic wave absorbing 
powder to prepare a laser-sensitive color developing 
45 agent; forming each of the key tops of a light-permeable 
thermosetting resin or elastomer material blended with 
the laser-sensitive color developing agent; irradiating 
each of the key tops with a laser beam to form therein 
an indication section of the pigment particle; and fixing 
50 each of the key tops formed with the indication to a re- 
spective one of the movable sections integrally. 
[0013] Also, in accordance with this aspect of the 
present invention, a method for manufacturing a cover 
member for a push button switch in which a substrate 
55 including a base section and movable sections displace- 
able with respect to the base section is integrally formed 
of a rubber composition and the movable sections of the 
substrate are each securely mounted thereon with a key 
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top is provided. The method includes the steps of: coat- 
ing a pigment particle with a volatilization layer made of 
resin blended with an electromagnetic wave absorbing 
powder to prepare a laser-sensitive color developing 
agent; forming a light-permeable thermosetting resin or 
elastomer material blended with the laser-sensitive 
color developing agent into each of the key tops; fixing 
each of the key tops to a respective one of the movable 
sections integrally; and irradiating each of the key tops 
fixed on the substrate with a laser beam to form therein 
an indication section of the pigment particle. 
[0014] In a preferred embodiment of the present in- 
vention, the fixing is carried out by die-forming a rubber 
elastomer into the substrate while using each of the key 
tops as an insert. 

[0015] In a preferred embodiment of the present in- 
vention, the fixing is carried out by adhering each of the 
key tops to a front surface of a respective one of the 
movable sections of the substrate. 
[0016] In a preferred embodiment of the present in- 
vention, the pigment particle has a particle diameter of 
30 to 50 u,m. 

[0017] In a preferred embodiment of the present in- 
vention, the electromagnetic wave absorbing powder 
has a particle diameter equal to or smaller than a wave- 
length of the laser beam. 

[0018] The present invention constructed as de- 
scribed above may be realized in the form of a push but- 
ton switch typically incorporated in a data input unit of a 
cellular phone or a keyboard of a personal computer, 
irrespective of whether it is of either the illumination type 
or the non-illumination type. In such a push button 
switch, each of the key tops is urged by means of a me- 
chanical elastic member such as a coiled spring, a leaf 
spring or the like and combined with the substrate made 
of a rubber elastomer to constitute the cover member 
[0019] The substrate has the key tops made of the 
thermosetting resin or elastomer material and fixed to 
the respective movable sections thereof as described 
above and is mounted directly or through a click plate 
or the like on a circuit board provided thereon with fixed 
contacts, to thereby constitute the push button switch. 
The substrate is provided on a rear surface of each of 
the movable sections thereof with a movable contact or 
press element The press element may be formed inte- 
grally with the substrate or attached thereto by means 
of an adhesive. The circuit board may be provided ther- 
eon with the fixed contacts described above, light emit- 
ting elements such as LEDs and the like and the click 
plate may be formed with a coned disc springlike ele- 
ment such as a dome-like section exhibiting elastic de- 
formation properties in correspondence to the movable 
section of the substrate. In the push button switch thus 
constructed, displacement of each of the movable sec- 
tions permits the movable contact to be brought into di- 
rect contact with the fixed contacts on the circuit board 
or the press element to pressedly force the dome sec- 
tion of the click plate, so that a contact arranged on a 



4 

rear surface of the dome section may be brought into 
contact with the fixed contacts, to thereby operate a cir- 
cuit. 

[0020] The substrate may be formed of the rubber 

5 composition as described above. The rubber composi- 
tions include a synthetic rubber material such as ure- 
thane rubber, acrylic rubber, butyl rubber, silicone rub- 
ber, isoprene rubber, ethylene-propylene-dieneterpoly- 
mer or the like; a natural rubber material; a thermoset- 

10 ting elastomer; a polyester or urethane thermoplastic 
elastomer; and the like. When the push button switch is 
of the illumination type, the rubber composition may be 
light-permeable. The substrate may be formed either 
solely by compression molding, injection molding or the 

is like or using each of the key tops as an insert by insert 
molding. When the push button switch is of the illumina- 
tion type, the substrate may be formed on a portion of 
a front surface thereof other than at least a part of the 
movable sections with a light-blocking layer. The light- 

20 blocking layer may be formed by spray coating or the 
like after the movable section is covered with a masking 
tape or the like. Alternatively, it may be formed by de- 
positing the light-blocking layer all over the front surface 
of the substrate by spray coating and then removing por- 

25 tions of the light-blocking layer located on the movable 
sections therefrom by irradiation of the laser beam or 
th& like. 

[0021] The key tops may each be formed to have any 
suitable shape corresponding to the movable section of 

30 the substrate, such as a block-like shape like a column, 
a sheet-like shape, a shape like a cap or hollow cylinder 
closed at one end thereof, or the like. The key top, when 
it is formed to have a block-like or sheet-like shape, is 
fixed onto the front surface of the movable section. 

35 When it is formed to have a cap-like shape, it may be 
fixedly fitted on the movable section. The key top may 
be formed of a composition prepared by blending the 
thermosetting resin material such as melamine resin, 
epoxy resin, urea resin, polyester resin, polyurethane 

40 resin or the like or the thermosetting elastomer material 
with the laser-sensitive color developing agent by injec- 
tion molding or the like. 

[0022] The key tops may each be fixed onto the sub- 
strate by means of an adhesive after formation thereof 

45 or integrally fixed onto the substrate during formation of 
the substrate while being placed as an insert in a forming 
die for the substrate. Also, the key top is irradiated with 
the laser beam before or after fixing thereof onto the 
substrate, so that the indication section such as a char- 

50 acter, a symbol, a figure or the like may be made of the 
laser-sensitive color developing agent and formed with- 
in the key top. 

[0023] The laser-sensitive color developing agent is 
constituted by the colored pigment particle coated with 
55 the volatilization layer formed of the resin blended with 
the electromagnetic wave absorbing powder as de- 
scribed above. The laser-sensitive color developing 
agent is added to the thermosetting resin or elastomer 
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material for the key top in an amount of 0.005 to 5.0 
parts by weight, preferably 0.01 to 1 .00 part by weight, 
and more preferably 0.02 to 0.35 by weight based on 
100 parts by weight of the thermosetting resin or elas- 
tomer material. The colored pigment particle has an av- 
erage particle diameter equal to or larger than a wave- 
length of visible light or light of a color to be developed. 
Preferably, it has an average particle diameter of about 
30 to 50 fim. An agglutinated particle of any suitable pig- 
ment such as titanium dioxide or the like may be used 
as the colored pigment particle. Desirably an inorganic 
pigment increased in heat resistance may be used for 
this purpose. 

[0024] The volatilization layer consisting of a resin 
binder of a thickness of about 0.5 to 1 .5 u^m and the elec- 
tromagnetic wave absorbing powder covers or coats the 
pigment particle and is volatilized in the form of gas of 
a low molecular weight due to irradiation of the laser 
beam thereon. The electromagnetic wave absorbing 
powder is constituted by a powder capable of absorbing 
an electromagnetic wave. The electromagnetic wave 
absorbing powder may be made of, for example, a car- 
bon particle such as acetylene black, Ketjen black or the 
like, a metal oxide such as Mn-Zn ferrite or ferrite of iron 
oxide of, particularly, a black color, a dark brown color 
or the like, a powder of a high-dielectric material in- 
creased in dipole moment such as barium titanate, or 
the like. The electromagnetic wave absorbing powder 
has an average particle diameter three times as large 
as a wavelength of the laser beam or less, preferably 
equal toor smaller than the wavelength, and more pref- 
erably of 1/3 to 1/2 of the wavelength. Only one of the 
above-described powders and any combination thereof 
may be used as the electromagnetic wave absorbing 
powder. The electromagnetic wave absorbing powder 
is added to the resin binder in an amount of about 0.005 
to 5.0 parts by weight based on 100 parts by weight of 
the resin binder and desirably about 0.01 to 1 .00 part by 
weight based thereon. The resin binders may include 
polyvinyl alcohol and the like. 

[0025] The laser beam may be obtained using any 
well-known laser such as a YAG laser, an excimer laser, 
a ruby laser or the like, which may be scanned depend- 
ing on the character of the indication section or the like. 
Alternatively, irradiation of the laser beam may be car- 
ried out through any mask. Energy of the laser beam 
may be suitably selected depending on a depth of the 
indication section. 

[0026] Thus, in the present invention, the key tops are 
each formed of the resin or elastomer composition 
which is a blend of the thermosetting resin or elastomer 
material and the laser-sensitive light developing agent 
constituted by the pigment particle coated with the vol- 
atilization layer and then irradiated with the laser beam 
to form the indication section such as a character, a sym- 
bol or the like within the key top. Thus, the key top is 
reduced in manufacturing cost while keeping the indica- 
tion section from being worn and ensuring being com- 
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fortable to fingers. More specifically, irradiation of the 
key top wth the laser beam causes the volatilization lay- 
er formed of the electromagnetic wave absorbing pow- 
der and resin binder to be reduced in molecular weight, 

s to thereby be volatilized in the form of gas, so that the 
pigment particle may be exposed. This leads to forma- 
tion of the indication section which is substantially free 
of wearing and comfortable to fingers. 
[0027] These and other objects and many of the at- 

10 tendant advantages of the present invention will be 
readily appreciated as the same becomes better under- 
stood by reference to the following exemplary detailed 
description when considered in connection with the ac- 
companying drawings; wherein: 

15 

Fig. 1 is a fragmentary sectional view showing an 
essential part of a push button switch including a 
cover member manufactured by an embodiment of 
a method for manufacturing a cover member for a 
20 push button switch according to the present inven- 
tion; 

Fig. 2 is a schematic sectional view showing a laser- 
sensitive color developing agent incorporated in a 
thermosetting resin composition used in a method 

25 for man ufacturing a cover member for a push button 
switch according to the present invention; 
Figs. 3A to 3E are schematic views each showing 
a respective one of steps in a method for manufac- 
turing a cover member for a push button switch ac- 

30 cording to the present invention; and 

Figs. 4A to 4C are fragmentary sectional views each 
showing a respective one of modifications of a cov- 
er member for a push button switch manufactured 
by a method for manufacturing a cover member for 

35 a push button switch according to the present in- 
vention. 

[0028] Now, an embodiment of the present invention 
will be described with reference to the accompanying 

40 drawings. 

[0029] Referring first to Fig. 1 , a cover member for a 
push button switch manufactured by an embodiment of 
a method for manufacturing a cover member for a push 
button switch according to the present invention is illus- 

45 trated. In Fig. 1 , the cover member is shown while being 
incorporated in a push button switch. In Fig. 1, reference 
numeral 1 0 designates a circuit board, 20 is a click plate 
and 30 is the cover member. The circuit board 10 is 
made of epoxy resin or the like as well known in the art 

so and provided on a front surface thereof with fixed con- 
tacts 11 and light emitters (not shown) such as LEDs or 
the like. The click plate 20 includes a plurality of dome 
sections 21 constructed so as to exhibit elastic defor- 
mation properties. The dome sections 21 are each so 

55 formed that a front surface thereof is outwardly expand- 
ed in correspondence to a respective one of movable 
sections of the cover member 30 described hereinafter. 
The dome sections 21 are each provided on a rear sur- 
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face thereof with a movable contact 22. The dome sec- 
tions 21 are each pressedly abutted at a top of the front 
surface thereof against a corresponding one of press 
sections 42a of the cover member 30, which will be de- 
scribed hereinafter, so that the press sections 42a of the 
cover member 30 may each forcedly press the dome 
section 21 to deform the corresponding dome section 
21 , to thereby bring the movable contact 22 into contact 
with the fixed contacts 11 

[0030] The cover member 30 includes a substrate 40 
made of a light-permeable silicone rubber material and 
a plurality of key tops 50 made of a light-permeable hard 
thermosetting resin material. The substrate 40 includes 
a base section 41 acting as a support through which the 
substrate 40 is supported on the circuit board 10 and a 
plurality of thin-wall sections or movable sections 42 
formed on the base section 41 in a predetermined array 
and in a manner to be integral with the base section 41 . 
The substrate 40 is formed on a portion of a front su ri ace 
thereof except a central portion of each of the thin-wall 
sections 42 or a portion thereof on which a correspond- 
ing one of the key tops 50 is mounted with a light-block- 
ing colored layer 43. The thin-wall sections 42 each 
have an area as viewed in plan formed so as to be sim- 
ilar to and larger than that of a corresponding one of the 
key tops 50 as viewed in plan. Also, the thin-wall sec- 
tions 42 each have a flat front surface formed so as to 
be contiguous to a front surface of the base section 41 . 
Further, the thin- wall sections 42 are each provided on 
a central portion of a rear surface thereof with the press 
section 42a briefly described above in a manner to be 
downwardly projected therefrom so as to pressedly 
force a corresponding one of the dome sections 21 . In 
addition, the thin-wall sections 42 are each fixedly 
mounted on the front surface thereof with a respective 
one of the key tops 50. The light-blocking colored layer 
43 may be made of a paint or ink prepared by mixing 
resin for a binder with a light-blocking pigment such as 
carbon black or the like and formed to have a thickness 
of about 50 pm by spraying, printing or the like. 
[0031] The key tops 50 are each formed to have a 
substantially cylindrical shape and firmly adhered on a 
rear surface thereof to the front surface of a correspond- 
ing one of the thin-wall sections 42 of the substrate 40 
by means of an adhesive 51 . The key top 50 is formed 
therein with an indication section 52 such as a letter or 
character, a symbol, a figure, or the like. In Fig. 1 , the 
indication section 52 is indicated at dots. The key top 50 
is formed of a light-permeable thermosetting resin com- 
position prepared by blending thermosetting resin with 
a laser-sensitive color developing agent by injection 
molding or the like, wherein the indication section 52 is 
formed by locally irradiating the resin composition with 
a laser beam. The thermosetting resin composition may 
be prepared by 1 00 parts by weight of thermosetting res- 
in such as melamine resin, polyester resin or the like 
with 0.02 to 0.35 part by weight of the laser-sensitive 
color developing agent by way of example. 



[0032] The laser-sensitive color developing agent 90, 
as shown in Fig. 2, may be prepared by coating a pig- 
ment particle 91 with a volatilization layer 92. The pig- 
ment particle 91 may be constituted by an inorganic pig- 
5 ment having an average particle diameter equal to or 
larger than a wavelength of visible light and desirably 
between 30 u.m and 50 ujti. The volatilization layer 92 
may be made of a composition prepared by mixing a 
resin binder such as polyvinyl alcohol or the like in an 
10 amount of 100 parts by weight with an electromagnetic 
wave absorbing powder in an amount of 0.005 to 5.0 
parts by weight, for example, 3 parts by weight and so 
formed that the resin binder 94 has a thickness of, for 
example, about 1 .0 urn The electromagnetic wave ab- 
15 sorbing powder 93 may be constituted by any suitable 
material such as acetylene black, black, Ketjen black or 
the like which has an average particle diameter equal to 
or smaller than a wavelength of the laser beam and de- 
sirably about one third to one half as large as the wave- 
20 length, for example an average particle diameter of 0.35 
to 1 0 pm. In the volatilization layer 92, the electromag- 
netic wave absorbing powder 93 may have portions 
thereof which outwardly protrude from a surface of the 
resin binder 94. 
25 [0033] Now, manufacturing of the cover member 30 
will be described hereinafter with reference to Figs. 3A 
to 3E. 

[0034] First, the laser-sensitive color developing 
agent 90 (Fig. 2) is added to the thermosetting resin 
30 while mixing, to thereby prepare the thermosetting resin 
composition, which is then subjected to injection mold- 
ing, resulting in the key top 50 being provided as shown 
in Fig. 3A. The laser-sensitive color developing agent 
90 is added to the thermosetting resin in an amount of 
35 0.02 to 0. 35 part by weight based on 1 00 parts by weight 
of the thermosetting resin. 

[0035] Then, the light-permeable substrate 40 is 
made of a silicone rubber composition or the like by in- 
jection molding, compression molding or the like while 
40 ensuring that the base section 41 , thin-wall sections 42 
and the like are formed integrally with each other. There- 
after, as shown in Fig. 3C, the substrate 40 is securely 
held by a positioning fixture 78d and then the light-block- 
ing colored layer 43 is formed on the front surface of the 
45 substrate 40 except an adhesion portion 43a which is 
the central portion of each of the thin-wall sections 42 
by means of a suitable screen printing machine well 
known in the art and more specifically by means of a 
screen 78b stretchedly arranged on a frame 78a and a 
50 squeegee 78c. The light-blocking colored layer 43 may 
be formed of an ink blended with carbon black or the like 
so as to exhibit increased light-blocking properties. 
[0036] The adhesion portion 43a may be formed ther- 
eon with a light-permeable colored layer before or after 
55 formation of the light-blocking colored layer 43. 

[0037] Subsequently, as shown in Fig. 3D, the sub- 
strate 40 thus formed thereon with the light-blocking 
colored layer 43 is fixed on a fixture 45 and then the front 



6 



BNSDOCID: <EP 0909655 A2_l_> 



9 

surface of each of the thin-wall sections 42 of the sub- 
strate 40 or each of the adhesion portions 43a is coated 
thereon with an adhesive 51 to adhesively mount the 
key top 50 thereon. Then, the substrate 40 is placed in 
a drying oven or the like to dry and cure the adhesive 
51, so that the key top 50 may be securely fixed onto 
the substrate 40. In this instance, the adhesion portion 
43a of the substrate 40 is subjected to either a treatment 
using a coupling agent or ultraviolet or plasma irradia- 
tion as required. 

[0038] Thereafter, the key stops 50 are each irradiat- 
ed on a top surface thereof with a laser beam from a 
laser 61 through a mask 62 while securely holding the 
substrate 40 which has the key tops 50 fixed thereon on 
a positioning fixture 49, so that the indication section 52 
may be lorrned within each of the key tops 50. More spe- 
cifically, the laser beam irradiated intrudes into the key 
top 50 by a depth corresponding to energy thereof, so 
that the laser-sensitive color developing agent 90 is ex- 
posed at a portion thereof corresponding to the depth to 
the laser beam. This results in the volatilization layer 92 
on the exposed portion of the laser-sensitive color de- 
veloping agent 90 being destroyed to expose the pig- 
ment particle 91 , so that the display section 52 may de- 
velop a color of the pigment particle 91 . 
[0039] The substrate 40 including the key tops 50 
each formed therein with the indication section 52 or the 
finished cover member 30 is mounted on the circuit 
board 10 together with the click plate 20 and the like, 
resulting in the push button switch being assembled. As 
well known in the art, the push button switch thus as- 
sembled is incorporated in a casing of a cellular phone 
or the like while keeping the key tops 50 outwardly pro- 
jected at distal ends thereof from the casing. 
[0040] In the thus-manufactured cover member 30 
and therefore push button switch, the key tops 50 are 
each made of hard thermosetting resin and the indica- 
tion section 52 is formed within each ol the key tops 50 
without forming any ruggedness on the surface of the 
key top 50. This permits the key top 50 to be manually 
operated in a manner comfortable to fingers and exhibit 
increased durability while preventing wearing of the in- 
dication section 52. 

[0041] In the illustrated embodiment, as described 
above, the key tops 50 are each irradiated with the laser 
beam after they are fixed onto the substrate 40. Alter- 
natively, the irradiation may be carried out prior to fixing 
of the key top 50 onto the substrate 40, resulting in form- 
ing the indication section 52 and then the key top 50 
thus formed therein with the indication section 52 may 
be mounted on the thin-wall section 42 of the substrate 
40. Also, mounting of the key top 50 on the substrate 40 
may be carried out by insert molding wherein formation 
of the substrate 40 is carried out while placing the key 
top 50 in a forming die for the substrate 40, irrespective 
of before or after formation of the indication section 52. 
[0042] The present invention may be applied to a cov- 
er member shown in each of Figs. 4A to 4C as well. More 
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particularly, a cover member 30 shown in Fig. 4A in- 
cludes a substrate 40 made of a rubber elastomer com- 
position such as silicone rubber blended with a laser- 
sensitive color developing agent 90 and including a 

5 base section 41 and key top portions 77 of a column- 
like shape each connected through a thin-wall section 
42 to the base section 41 . Then, the key top portions 77 
of the substrate 40 are each irradiated on a top surface 
thereof with a laser beam to form an indication section 

10 52 in the key top portion 77. 

[0043] A cover member 30 shown in Fig. 4B is so con- 
structed that a substrate 40 is made of a silicone rubber 
composition free of any laser-sensitive color developing 
agent and plate-like key tops 50 are each formed of a 

15 composition containing a thermosetting resin or elas- 
tomer material and a laser-sensitive color developing 
agent 90 blended with each other. Then, the plate-like 
key tops 50 are each irradiated with a laser beam to form 
an indication section 52 within the plate-like key top 50 

20 and then fixedly mounted on a top surface of a corre- 
sponding one of key top portions 77 of a substrate 40. 
Alternatively, the plate-like key tops 50 are each fixed 
on the top surface of a corresponding one of the key top 
portions 77 and then irradiated with a laser beam to form 

25 the indication section 52 within the plate-like key top 50. 
[0044] In a cover member 30 shown in Fig. 4C, key 
tops 50 which are formed to have a cap-like shape are 
each fitted on a corresponding one of key top portions 
77 of a substrate 40 and adhered thereto. The cap-like 

30 key tops 50 are each formed of a composition containing 
a thermosetting resin or elastomer material and a laser- 
sensitive color developing agent 90 blended with each 
other. The cap-like key top 50 is irradiated with a laser 
beam to form an indication section 52 therein before or 

35 after fixing of the key top 50 onto the key top portion 77 
of the substrate 40. 

[0045] As can be seen from the foregoing, the present 
invention is so constructed that the pigment particle is 
coated with the volatilization layer made of the resin 

40 blended with the electromagnetic wave absorbing pow- 
der to prepare the laser-sensitive color developing 
agent, which is then added to the thermosetting resin or 
elastomer material to prepare the composition, the key 
tops being formed of the composition, followed by irra- 

45 diation of each of the key tops with the laser beam to 
form the character-like or figure-like indication section 
in the key top. Such construction simplifies manufactur- 
ing of the cover member and permits the thus-provided 
cover member to be manually operated in a manner 

50 comfortable to fingers. Also, it effectively prevents wear- 
ing of the indication section to ensure durability of the 
cover member. 

[0046] The invention will be understood more readily 
with reference to the following examples, however, 
55 these examples are intended to illustrate the invention 
and are not to be construed to limit the scope of the in- 
vention. 
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Example 1 

[0047] 5 parts by weight of titanium oxide of 30 to 50 
u.m in particle diameter sold under a tradename "Plas- 
tron Supra White A-112" by DIC and 3 parts by weight 
of acetylene black of 1 to 1 0 um sold under a tradename 
"Plastron Supra Black A-3377" by DIC were added to 
an aqueous solution containing 100 parts by weight of 
polyvinyl alcohol and subjected to kneading using a ho- 
momixer to prepare a kneaded material. Then, the 
kneaded material was dried in a dryer at 150°C for 30 
minutes and then disintegrated to obtain dried particles, 
which were subjected to sieving, resulting in laser-sen- 
sitive color developing particles of 31 to 70 jam in particle 
diameter being obtained. The thus-obtained laser-sen- 
sitive color developing particles were each formed ther- 
eon with a volatilization layer consisting of a resin binder 
of 0.5 um in average thickness containing an electro- 
magnetic wave absorbing powder to obtain a laser-sen- 
sitive color developing agent. 

[0048] 0.2 part by weight of the thus-obtained laser- 
sensitive color developing agent was added to 1 00 parts 
by weight of methyl phenyl silicone resin while mixing, 
to thereby prepare a thermosetting resin composition, 
which was then formed into key tops by compression 
molding. The key tops thus obtained had an column-like 
shape and dimensions of 5 mm in diameter and 3 mm 
in height. The key tops were each fixedly held on a po- 
sitioning fixture and irradiated with a laser beam under 
the following conditions: 

Laser: YAG laser (sold under a tradename n MY- 
9500" by Kabushiki Kaisha KEYENCE) 
Wavelength: 1.06 urn 
Output: 50 W 

Manner of formation of character or the like: Scan- 
ning 

[0049] The irradiation permitted each of the key tops 
to be formed therein with a white developing character 
clearly observed from above the key top. An indication 
section formed with the character had a depth of 0.05 
to 0.1 mm from a top surface of the key top. 

Example 2 

[0050] A laser-sensitive color developing agent was 
prepared by substantially repeating the procedure de- 
scribed in Example 1. 0.05 part by weight of the thus- 
prepared laser-sensitive color developing agent was 
added to 1 00 parts by weight of polyester urethane sold 
under a tradename "Quinnate RE-60" by Nippon Zeon 
Co., Ltd., which was then formed into key tops by cast- 
ing. The key tops thus obtained had a column-like shape 
and dimensions of 5 mm in diameter and 5 mm in height. 
The key tops were each fixedly held on a positioning 
fixture and irradiated with a laser beam under the fol- 
lowing conditions: 



Laser: YAG laser (sold under a tradename "LAY 
729EA" by Kabushiki Kaisha TOSHIBA) 
Wavelength: 1 .06 u.m 
Output: 100 W 

s Manner of formation of character or the like: Scan- 

ning 

[0051] The irradiation permitted each of the key tops 
to be formed therein with a grayish-white developing 
10 character clearly observed from above the key top. 



Example 3 

[0052] Example 1 was substantially repeated to ob- 
15 tain key tops except that a silicone rubber composition 
sold under a tradename "KE-97/TU" by Shin-Etsu 
Chemical Co., Ltd. was used. The key tops thus ob- 
tained were each used as an insert to form a substrate 
including a base section and thin-wall sections formed 
20 integrally with each other by insert molding, resulting in 
a cover member being provided. 

Example 4 

25 [0053] Example 1 was substantially repeated except 
that irradiation of a laser beam did not take place, to 
thereby obtain key tops. Then, Example 3 was substan- 
tially repeated using a silicone elastomer mate .al sold 
under a tradename n DY32-6D1Y" by TORAY SILI- 
30 CONE, INC. and using each of the key tops as an insert, 
to thereby provide a cover member including a substrate 
integrally formed with the key tops. 
[0054] The thus-obtained cover member was fixedly 
held on a positioning fixture and irradiated with a laser 
35 beam under the same conditions as in Example 1 . 

[0055] The irradiation permitted the key tops to be 
formed therein with a light-white developing character 
clearly observed from above the key top. 
[0056] While a preferred embodiment of the present 
40 invention has been described with a certain degree of 
particularity with reference to the accompanying draw- 
ings, obvious modifications and variations are possible 
in light of the above teachings. It is therefore to be un- 
derstood that within the scope of the appended claims, 
45 the invention may be practiced otherwise than as spe- 
cifically described. 



so 



ss 



Claims 

1 . A method for forming a pad character in a push but- 
ton switch, comprising the steps of: 

coating a pigment particle (91 ) with a volatiliza- 
tion layer (92) made of resin blended with an 
electromagnetic wave absorbing powder (93) 
to prepare a laser-sensitive color developing 
agent (90); 
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forming a key top (50) of a light-permeable ther- 
mosetting resin or elastomer material blended 
with the laser-sensitive color developing agent; 
and 

irradiating the key top with a laser beam to form $ 
therein an indication section (52) of the pigment 
particle. 

A method for manufacturing a cover member (30) 
for a push button switch in which a substrate (40) to 
including a base section (41 ) and movable sections 
(42) displaceable with respect to the base section 
is integrally formed of a rubber composition and the 
movable sections of the substrate are each secure- 
ly mounted thereon with a key top (50), comprising is 
the steps of: 

coating a pigment particle (91 ) with a volatiliza- 
tion layer (92) made of resin blended with an 
electromagnetic wave absorbing powder (93) 20 
to prepare a laser-sensitive color developing 
agent (90); 

forming each of the key tops of a light-perme- 
able thermosetting resin or elastomer material 
blended with the laser-sensitive color develop- 25 
ing agent; 

irradiating each of the key tops with a laser 
beam to form therein an indication section (52) 
of the pigment particle; and 

fixing each of the key tops formed with the in- 30 
dication to a respective one of the movable sec- 
tions integrally. 

A method as defined in claim 2, wherein the fixing 
is carried out by die-forming a rubber elastomer into 35 
the substrate while using each of the key tops 
formed with the indication section as an insert. 

A method as defined in claim 2, wherein the fixing 
is carried out by adhering each of the key tops 40 
formed with the indication section to a front surface 
' of a respective one of the movable sections ol the 
substrate. 



forming each of the key tops of a light-perme- 
able thermosetting resin or elastomer material 
blended with the laser-sensitive color develop- 
ing agent; 

fixing each of the key tops to a respective one 
of the movable sections integrally; and 
irradiating each of the key tops fixed on the sub- 
strate with a laser beam to form therein an in- 
dication section (52) of the pigment particle. 

6. A method defined in claim 5, wherein the fixing is 
carried out by die-forming a rubber elastomer into 
the substrate while using each of the key tops as an 
insert. 

7. A method defined in claim 5, wherein the fixing is 
carried out by adhering each of the key tops to a 
front surface of a respective one of the movable 
sections of the substrate. 

8. A method as defined in any one of claims 1 to 7, 
wherein the pigment particle has a particle diameter 
of 30 to 50 u,m. 

9. A method as defined in any one of claims 1 to 8, 
wherein the electromagnetic wave absorbing pow- 
der has a particle diameter equal to or smaller than 
a wavelength of the laser beam. 



A method for manufacturing a cover member (30) 45 
for a push button switch in which a substrate (40) 
including a base section (41 ) and movable sections 
(42) displaceable with respect to the base section 
is integrally formed of a rubber composition and the 
movable sections of the substrate are each secure- so 
ly mounted thereon with a key top (50), comprising 
the steps of . 

coating a pigment particle (91 ) with a volatiliza- 
tion layer (92) made of resin blended with an ss 
electromagnetic wave absorbing powder (93) 
to prepare a laser-sensitive color developing 
agent (90); 
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member for push button switch 



(57) A method for forming a pad character in a key 
top (50) for a push button switch and a method for man- 
ufacturing a cover member (30) for a push button switch 
are described. These are capable of permitting a push 
button switch to be manually operated in a manner com- 
fortable to fingers over an extended period of time while 
preventing wearing of an indication section (52) and 
simplifying the manufacturing of the cover member for 
the push button switch. A pigment particle (91 ) is coated 



with a volatilization layer (92) formed of resin blended 
with an electromagnetic wave absorbing powder (93) to 
prepare a laser-sensitive color developing agent (90), 
which agent is then added to a thermosetting resin or 
elastomer material to prepare a composition. Each of 
key tops (50) is formed of the composition, followed by 
irradiation of a laser beam on each of the key tops to 
form a character-like or figure-like indication section 
(52) in the key top. 
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